Trifluoroethanol-induced activity and structural changes in bos taurus copper- and zinc-containing superoxide dismutase.
Superoxide dismutase (SOD, EC 1.15.1.1) plays an important antioxidant defense role in organisms exposed to oxygen. Copper- and zinc-containing SOD (Cu/Zn-SOD) catalysis and the change in folding behavior of this enzyme in response to inactivators are therefore of interest. We studied the inhibitory effects of trifluoroethanol (TFE) on the activity and conformation of a Cu/Zn-SOD from Bos taurus. We found that TFE inactivated the enzyme and disrupted the tertiary and secondary structures of Cu/Zn-SOD. Kinetic studies showed that TFE-induced inactivation of Cu/Zn-SOD follows first-order reaction kinetics and that TFE binding sites are distinct from the copper- and zinc-containing active site. These structural changes occurred prior to enzyme activity loss. A computational docking simulation of Cu/Zn-SOD and TFE (binding energy of Dock 6.3: -11.52 kcal/mol) suggested that THR37, ASP40, and GLU119, which are located near the active site, interact with TFE. Evaluation of the ligand binding kinetics of Cu/Zn-SOD during unfolding in the presence of TFE combined with computational prediction allowed us to gain insight into the inactivation of Cu/Zn-SOD.